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Introduction
That some entrepreneurial firms are more successful than are others is
obvious. However, whether such variation in entrepreneurial performance
is anything other than random is of considerable importance to public
policy. Identifying those factors that enhance entrepreneurial success also
might provide insight to a possible role for public policy to promote entre-
preneurial success. Such a role for public policy would be particularly
important in low- and moderate-income (LMI) communities, where the
returns, measured in terms of net employment creation and economic
development, might be particularly high for generating high-performance
entrepreneurial firms.
However, identifying factors that systematically influence and shape
entrepreneurial success is anything but trivial. In response to a literature
that focused on static relationships, over 40 years ago, Mansfield (1962, p.
1023) made a plea for a greater emphasis on understanding entrepreneurial
performance and its link to what underlies the process of economic growth:
“Because there have been so few econometric studies on the birth, growth,
and death of firms, we lack even crude answers to the following basic ques-
tions regarding the dynamic processes governing an industry’s structure.
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165What are the quantitative effects of various factors on the rates of entry and
exit? What have been the effects on a firm’s growth rate?” 
Scholars responded to Mansfield’s plea by undertaking a wave of
studies to uncover the various dimensions of industry dynamics. The
resulting literature on industry evolution examined the process by which
new firms enter an industry; survive or exit; and, ultimately, in the case
of survival, grow. This literature has become so thorough and compelling
that it required two recent articles in the Journal of Economic Literature
(Sutton, 1997, and Caves, 1998) to summarize what has been learned
about firm growth. However, the literature reviewed by Sutton and
Caves almost exclusively emphasized firm- and industry-specific charac-
teristics, while virtually ignoring spatial, or regional, characteristics.
Thus, there remains little guidance for policymakers on how regional
factors might influence entrepreneurial success.
The cornerstone for analyzing firm growth in the economics literature has
been the model posited by Gibrat and what has become known as Gibrat’s
law. In his exhaustive survey in the Journal of Economic Literature, titled
“Gibrat’s Legacy,” Sutton interpreted Gibrat’s law as, rather than constitut-
ing a bona fide law, an assumption that the probability that the “next
opportunity is taken up by any particular active firm is proportional to the
current size of the firm” (p. 43). From this simple proposition follows the
equally simple prediction of proportional effect, that growth rates should be
independent of size, to which Mansfield wrote, “The probability of a given
proportionate change in size during a specified period is the same for all
firms in a given industry, regardless of their size at the beginning of the
period” (pp. 1030-1031).
The purpose of this paper is to suggest that, in factor, entrepreneurial
success is not necessarily random but, rather, varies systematically and
predictably with characteristics specific not only to the firm and industry,
but also, most importantly, to the location. In particular, in this paper, we
introduce and test the “Entrepreneurial Performance Hypothesis,” which
posits that the performance of knowledge-based startups should be superior
when they are able to access knowledge spillovers through geographic 
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 proximity to universities as a source of knowledge, when compared to firms
without close geographic proximity to universities. 
If measuring performance for established incumbent firms is complex, it
is fraught with ambiguities for entrepreneurial startups. Therefore, this
paper uses two different measures of entrepreneurial performance that have
proven to be standards in the literature that are based on growth and stock
market performance.
In fact, the last decade has seen an explosion of interest in economic
growth for a number of different units of observation. While the Endoge-
nous Growth Theory (Romer, 1986, 1990; Lucas, 1988) and New
Economic Geography (Krugman, 1991a, 1991b, 1998; Fujita and others,
1999) focus on growth at the macroeconomic level, a complementary liter-
ature has emerged examining the growth of cities (Glaeser and others, 1992;
Henderson and others, 1995; Rosenthal and Strange, 2003). One of the
most important findings is that knowledge externalities, or what has
become known as knowledge spillovers, provide a mechanism generating
superior economic performance, measured in terms of growth, in spatially
concentrated areas rather than when economic activity is geographically
dispersed. An important finding in both the endogenous growth literature
as well as the studies on city growth is that agglomerations of economic
activity have a positive impact on economic growth.
However, the actual mechanisms causing this growth to take place are less
clear. An important step was made in penetrating the black box of urban
space by Glaeser and others (1992) as well as Feldman and Audretsch
(1999), who demonstrated that growth is influenced not only by the spatial
concentration of economic activity, but also the manner in which that activ-
ity is organized. In particular, they found that a diversity of complementary
economic activity is more conducive to growth than specialization. Still,
there is virtually nothing known about the impact of location on growth at
the micro or firm level. 
Does location make a difference in terms of entrepreneurial success? Are
there systematic differences in growth rates of firms engaged in the same
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 industry across geographic space? While the recent theories and empirical
evidence about the linkages between agglomerations and growth at the
spatial level certainly would imply that this relationship also should hold at
the micro or establishment level, in fact, very little is known about the loca-
tional impact on firm performance, as measured in terms of growth. This is
because both the conceptual framework and empirical analyses have been
aggregated to spatial units such as cities or industries located in cities.
Summing up, insights about the impact of location in general, and agglom-
erations in particular, on firm growth have been limited.
This omission cannot be attributed to a lack of theories and empirical
evidence about growth at the firm level. In fact, a large literature has been
compiled providing both a conceptual framework as well as compelling
evidence as to why performance, measured in terms of growth, varies
systematically across firms (Sutton, 1997; Caves, 1998). While the litera-
ture on Gibrat’s law and industry dynamics has produced stylized facts
about the roles that characteristics specific to the firm, such as size, age, and
industry (for example, high-tech versus low-tech), play in shaping growth,
locational aspects have been overlooked in these studies.
This paper seeks to fill these gaps in the literatures on spatial growth on
the one hand and firm growth on the other by explicitly linking the success
of new technology and knowledge-based firms, measured in terms of
growth, to its geographic location. To do this, we will combine the concep-
tual frameworks developed in these two distinct literatures to introduce a
model of entrepreneurial success that is specific to characteristics of the loca-
tion as well as the firm and industry. 
The following section of this paper explains why location and geographic
proximity to knowledge sources might positively influence entrepreneurial
success. In the third section, we present a model relating not just firm char-
acteristics, but also geographic proximity to knowledge external to the firm
to entrepreneurial success. In the fourth section, the stock market perform-
ance is linked not just to the location of entrepreneurial firms, but also to
the amount and types of knowledge produced at universities. Finally, in the
last section, a summary and conclusion are provided. In particular, the
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 results of this paper suggest that two important strands of literature need to
be linked together. The evidence is consistent with the Entrepreneurial
Performance Hypothesis, in that geographic proximity to a knowledge
source can enhance entrepreneurial performance. However, this relation-
ship is complex and depends upon a number of conditioning factors, such
as the magnitude of the research output of the university, as well as the types
of research outputs and strength of the spillover mechanisms.
Linking entrepreneurial performance to location
There are two main reasons why locational proximity to a knowledge
source might enhance entrepreneurial performance. Both of these emanate
from the resource theory of entrepreneurship. Barney (1986) identified the
differential access to resources as a source creating heterogeneity across firms
and creating a sustainable competitive advantage (Alvarez, 2003). 
The first reason why location matters for entrepreneurial performance is
related to accessing knowledge sources, which triggers the new firm startup
in the first place. Startups generated by spillovers from research and ideas
generated by an incumbent corporation or universities may have a greater
endowment of knowledge capital than startups that do not enjoy access to
such knowledge resources. A new firm that relies only on its own knowledge
capital will be limited by both scale and time. It has neither the resources
nor the experience to generate ideas. But a new firm that utilizes external
knowledge and ideas can leverage its own knowledge capital by standing on
the shoulders of giants.
There is some evidence suggesting that accessing such external knowl-
edge, in fact, does positively impact entrepreneurial performance. Klepper
and Sleeper (2000) showed how spinoffs in the automobile industry exhib-
ited a superior performance when the founder came from a
high-performing incumbent firm, as compared to a low-performing incum-
bent firm, or even from outside of the industry. Klepper and Sleeper
interpreted this result as indicating that the experience and ability to absorb
human capital within the context of the incumbent firm positively 
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 influenced the subsequent entrepreneurial performance. Similar results
were found by Agarwal and others (2005). 
The second reason why location matters for entrepreneurial performance
involves potential post-startup access to flows of external knowledge that
can serve as a valuable resource and bestow a competitive advantage vis-à-
vis entrepreneurial firms not located close by knowledge sources. The
potential flows of knowledge from external sources may not be exhausted,
necessarily, with the act of starting up a new firm. In fact, the expectation
or anticipation of a stream of post-startup knowledge flows may be decisive
in the locational decision. If it is just a matter of taking only the knowledge
and experience garnered in the context of an incumbent organization,
perhaps the entrepreneurial locational decision would not matter as much.
It may be the expectation or anticipation of subsequent access to external
knowledge that yields benefits and, ultimately, a performance premium.
In fact, not much is known about the actual mechanisms transmitting the
spillover of knowledge. Studies have identified that knowledge spillovers
may arise from academic and industrial researchers’ personal networks
(Liebeskind and others, 1996; MacPherson, 1998; Feldman and Desroche,
2003), participation in conferences and presentations, or pre-employment
possibilities with students as an important channel for disseminating the
latest knowledge from academia to the high-technology industry (Varga,
2000). University research, as the source of such spillovers, is measured
typically by the amount of money spent on research and development
(R&D), the number of articles published in academic and scientific jour-
nals, and the number of employees or patents (see Varga, 2000; Henderson
and others, 1998; Hall and others, 2003; McWilliams and Siegel, 2000).
The overwhelming part of the empirical literature confirms the positive
effects of university spillovers (Acs and others, 1992, 1994, 2003; Jaffe and
others, 1993; Audretsch and Feldman, 1996; Anselin and others, 1997;
Varga, 2000; Mowery and Ziedonis, 2001), although there are barriers to
partnering, such as unclear property rights (Hall and others, 2001).
A different strand of literature focused on the capability of economic
agents to recognize, assimilate, and apply new scientific knowledge (Agrawal,
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 2000). In pointing out that firms that invest in research and development
(R&D) to generate the capacity to adapt knowledge first developed in other
firms, Cohen and Levinthal (1989, 1990) show how such R&D investments
are a mechanism used to absorb external knowledge. The concept of absorp-
tive capacity was extended by Cockburn and Henderson (1999, 1990), who
identified the potential link between a firm and the community of open
science, which could be strengthened with R&D investments as the mecha-
nisms to access external knowledge spillovers. Through cultivating
relationships with scientists and students at universities, participating in
research consortia, and partnering with academics who do related scientific
research, firms can acquire new knowledge capabilities to acquire and benefit
from external knowledge. 
Mansfield (1995, 1998) identified one important source of external
knowledge that can be internalized by private firms: research undertaken in
university laboratories. Studies by Jaffe (1989); Mowery and Shane (2002);
Acs, Audretsch, and Feldman (1992); and Audretsch and Feldman (1996,
1999) supported the hypothesis that knowledge created in university labo-
ratories spills over for commercial use in generating innovative activity.
A different literature focused on the role that networks and social capital
can play within a geographic region. Because they can link together individ-
uals, groups, firms, industries, geographic regions, and nation-states,
networks span a diverse set of units of analysis. Such networks provide link-
ages across units of analysis, resulting in a rich and complex web of
interrelationships among economic agents, firms, and institutions. Consid-
erable empirical evidence exists documenting the existence and
characteristics of such networks (Powell and others, 1996; Florida and
Cohen, 1999; Feldman and others, 2002). For example, Powell and others
(1996) document the mechanisms by which research from universities is
accessed by private firms through a rich set of linkages serving as conduits
for knowledge spillovers. Examples of these linkages include attracting
knowledge workers to the region in which the university is located; technol-
ogy transfer; the mobility and placement of students in industry; and
providing a platform for firms, individuals, and government agencies to
interact (Florida and Cohen, 1999). 
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 While a huge amount of empirical work analyzes the existence of
geographical proximity and university spillovers, there is scarce evidence on
the effects of knowledge spillovers on firm performance. One way to
measure performance is whether university spillovers reduce the cost of
R&D for the firms (Harhoff, 2000). Another method was introduced by
Griliches (1979). He proposed using hedonic price functions to analyze
whether new products have better quality than old products because of
knowledge spillovers. One branch of research analyzes the productivity
effects of spillovers (see Nadiri, 1997, for a survey). However, whether
geographic proximity and access to knowledge spillovers improves firm
performance remains unexplored.
Perhaps the most prevalent and established finding in the spillover litera-
ture is derived from empirical estimation of the model of the knowledge
production function estimated for spatial units of observation—that innova-
tive output and growth are higher in regions with a greater presence of
knowledge inputs (Jaffe, 1989; Acs and others, 1992). However, this litera-
ture has been established for the unit of observation of the region or city. As
already emphasized, little is known about the impact of geographic proximity
on the performance at the firm level. As Jaffe (1989) points out, geographical
location is important in capturing the benefits of spillovers when the mecha-
nism of knowledge is informal conversation, as is the case for tacit knowledge.
Jaffe states that “geographic proximity to the spillover source may be helpful
or even necessary in capturing the spillover benefits” (p. 957). 
Thus, the limited geographic reach of such channels for the exchange of
ideas and know-how is assumed to be one of the main reasons why
geographic proximity improves firm performance—because it leads to a
competitive advantage over similar firms that are not located close to
universities. During the innovation process, firms are confronted with a
wide range of problems and difficulties which may be beyond the firm’s
own problem-solving capacity. Close location gives them support to both
management capacity and technological inputs. Otherwise, large spatial
distances between firms and universities are likely to impose significant
barriers to interactions between university scientists and other knowledge
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 workers, on the one hand, and private firms, on the other hand (Schartinger
and others, 2001). 
Testing the Entrepreneurial Growth Hypothesis
The purpose of this section is to provide a link between the literatures on
firm growth and university-based knowledge spillovers. In particular, we
examine whether access to university-based knowledge spillovers has an
impact on firm growth. In the first subsection, we introduce a little model
relating not just firm characteristics, but also knowledge external to the
firm, to firm growth. In the second subsection, issues involving measure-
ment are discussed. The results from estimating the growth rates of
high-technology German firms are presented in the third subsection.
Finally, in the last subsection, a summary and conclusion are provided. 
The model
As the Caves and Sutton review articles in the Journal of Economic Liter-
ature confirm, the plethora of econometric studies focusing on firm growth
in general, and Gibrat’s law in particular, never consider the impact of
external research on the growth of firms. Instead, this entire literature
almost exclusively consists of trying to link firm-specific characteristics,
principally size and age and also, in some cases, R&D and other types of
innovative activity, to firm growth. Similarly, the literature on knowledge
spillovers has concentrated mainly on performance measures, such as inno-
vation and R&D, but has yet to consider the impact on firm growth.
We introduce a simple model relating firm growth to characteristics
specific to the enterprise as well as external knowledge from universities.
The starting point is the most prevalent model for identifying the determi-
nants of growth at the level of the firm, which has been based to test
Gibrat’s law (Sutton, 1997). Formalizing the relationship between size and
growth, Gibrat’s law assumes that the present size of firm i in period t may
be decomposed into the product of a “proportional effect” and the initial
firm size as:
Sizei,t = (1 + εt) Sizei,t-1 , (1)
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 where (1 + εt) denotes the proportional effect for firm i in period t. Here,
the random shock εt is assumed to be distributed identically and independ-
ently. Taking the natural log and assuming that for small ε, ln (1 + ε) ≈ εt, 
ln(Sizei,t) = ln(Sizei,0) + ∑
tk=1  εik . (2)
It can be observed that as t→∞, a distribution emerges which is approx-
imately log normal with properties that ln (Sizei,t)∼N (tµε, tσ2
ε). Firm
growth then can be measured as the difference between the natural log of
the number of employees as:
Growthi,t = ln(Si,t) - ln(Si,t-1) ,  (3)
where the difference in size for firm i between the current period t and the
initial period (t-1) equals Growthi,t.
This equation can be estimated empirically by:
Growthi,t =  B1 ln(Sizei,t-1)  +  B2 ln(Sizei,t-1)2 + B3Agei,t-1 + εi , (4) 
where growth for firm i in period t is a function of initial firm size, size 2,
and age, and εi is a stochastic error term. Sutton (1997) and Caves (1998)
survey and report on the large number of empirical studies estimating equa-
tion 4. The evidence is systematic and compelling that both size and age are
related negatively to firm growth. 
Note that equation 4 considers only characteristics specific to the enterprise.
We extend this approach by including knowledge spillovers from universities,
Growthi,t =  B1 ln(Sizei,t-1)  +  B2 ln(Sizei,t-1)2 + B3 Agei,t-1
B4 Knowledger, t-1 B5Dind + εI , (5)
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 where Dind is a vector of industry dummies controlling, for example, for the
knowledge intensity of production in a specific sector. Knowledger, t-1 repre-
sents knowledge spillovers from universities. Thus, we test whether B4>0. 
Data and measurement
The model is estimated by using a database based on technology and
knowledge-based startups that have made an initial public offering (IPO). To
test the Entrepreneurial Performance Hypothesis, a database was constructed
that consists of German IPO entrepreneurial firms in knowledge and technol-
ogy industries. There were a total of 295 German firms listed on Germany’s
equivalent of the U.S. NASDAQ between 1997 and 2002. From these firms,
five banks and nine holding companies were excluded. The dataset was
collected combining individual data from the prospectuses of the IPO, along
with publicly available information from online data sources including the
Deutsche Boerse AG (www.deutsche-boerse.com). 
To this dataset, the log growth rates of employees one year after the IPO
are included as the dependent variable. The first two exogenous variables
are firm age (AGE) and firm size (SIZE). Age is measured in years from
startup to IPO, and firm size by the number of employees prior to making
the IPO. To capture effects from university spillovers, we include the
distance to the closest university as an exogenous variable. 
The descriptive statistics are presented in Table 1. The closest location
between a firm and any university is one kilometer, while the maximum
distance reaches 177 kilometers. The data also demonstrates that most of
the firms are strikingly young. Half of the firms in our sample are eight
years old or less. The firms also differ extremely in their size, as measured
by the number of employees before IPO. The mean firm before IPO
employed about 180 workers. Finally, the table shows that, on average, the
log growth rate is about 0.475. 
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Regression Results Estimating Entrepreneurial Growth
Variable Mean Std. Dev. Min. Max.
Distance (km) 16.69 23.45 1 177
Firm size (employees) 180.20 256.52 2 1,700
Firm age (years) 10.27 11.11 0.1 107
LN growth rates 0.4969 1.6121 -4.106 7.5183
OLS  OLS  OLS   OLS  2SLS  2SLS+  
LnSize -0.7895 -0.9290 -0.9117 -0.8537 -0.8554 -1.1272
(2.75)** (15.33)*** (14.10)*** (1.86)** (10.22)*** (2.31)***
LnSize2 -0.0152 -0.0059 0.03133
(0.47) (0.12) (0.58)
LnAge 0.0859 0.07390 0.0613 0.0731 0.1688 0.1929
(1.29) (1.40) (1.19) (0.96) (2.00)** (1.83)*
LnAge2 -0.0114 0.0092 -0.0099
(0.41) (0.34) (0.31)
Distance -0.0423 -0.0430 0.7131 0.7263
(0.92) (0.92) (1.78)** (1.79)**
Constant 4.3187 4.5762 4.4339 4.3289 5.430 6.001
(7.03)*** (17.27)*** (13.75)*** (4.11)*** (8.25)*** (4.43)***
Adj. R2 0.4749 0.4779 0.4856 0.4860 0.0236 0.0094
Notes: The endogenous variable is growth rates of employees one year after the IPO. T-values are in
parentheses. The coefficient of university spillovers are multiplied with (-1) to capture the positive effect
of a close location to the next university. 
* Statistically significant at the two-tailed test for 90 percent level of confidence
** Statistically significant at the two-tailed test for 95 percent level of confidence
*** Statistically significant at the two-tailed test for 99 percent level of confidence
+University spillover is measured in log kilometers from the closest university. This variable is 
instrumented in the 2SLS approach by the number of research spending and the number of papers
published in the natural and social sciences. Empirical results
Table 2 presents the results for five specifications of the regression model
estimating entrepreneurial growth. The measure of university spillovers is
multiplied by (-1) to reflect that as the distance between the firm and univer-
sity decreases, the higher should be the growth rate of the respective firm. All
ordinary least squares (OLS) estimations use the White-heteroskedasticity
robust variance-covariance estimator. 
The first two columns replicate the standard tests of Gibrat’s law. The
negative and statistically significant coefficients on firm size suggest that
smaller firms grow faster than their larger counterparts. This finding is
consistent with the plethora of previous studies linking firm size to firm
growth. The coefficients of firm age, as well as the squared term, show no
statistically significant impact on firm growth.
Including the measure of distance between the firm and the university in
the third column suggests that there is no statistically significant impact of
university spillovers on entrepreneurial growth. Similarly, when all of the vari-
ables are included in the fourth column, university spillovers still are found
not to have a statistically significant impact on entrepreneurial growth.
An important qualification involves possible simultaneity between loca-
tion and spillovers. This would suggest that university spillovers should be
treated as being endogenous. Thus, in the fifth column, the measure of
distance between the firm and the university is instrumented using the two-
stage least squares regression method by three measures of research output
of the university—the magnitude of research expenditures in the university
budget, the number of research papers published in scholarly journals in the
natural sciences, and the number of research papers published in scholarly
journals in the social sciences. The results when the geographic proximity
between the entrepreneurial firm and the university also is treated as being
endogenous are considerably different. In fact, as the positive and statisti-
cally significant coefficient suggests, geographic proximity to a university
matters for entrepreneurial growth. The greater the geographic proximity
between the firm and the nearest university, the higher is the growth rate of
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 entrepreneurial firms. These results are confirmed in the last column, which
includes all of the variables in the estimation model.
Thus, there is at least some evidence suggesting that entrepreneurial
growth is not location-neutral. Rather, it is systematically greater when the
entrepreneurial firms are located within close geographic proximity to a
knowledge source, such as a university.
Stock market performance
There are a number of limitations and important qualifications that
accompany the use of growth as a measure of entrepreneurial perform-
ance. One such important qualification is that the measure of growth does
not reflect the market valuation of the enterprise. An alternative measure
incorporating the market valuation of the firm is based on the stock
market performance. 
The log of abnormal profits is used as the dependent variable. The abnor-
mal annual log-rents on the stock market were calculated from the date of
the IPO until June 30, 2002. This time period spans both the so-called
Internet bubble on the stock market as well as the bubble’s rapid decline in
2001 and 2002.
The abnormal annual log-profit is measured as: 
LN Profit = (7-6)
[(lnprice 06.30.02-lnIPOprice)-(lnNEMAX 06.30.02-lnNEMAXIPO)]——————    ,
where LnIPOprice is the natural logarithm of the stock price on the day
when the firm was first listed on the stock market and, thus, reflects the
supply and demand for the firm’s shares. Thus, this price is the market-
determined price on the first day of trading. LnNEMAXIPO is the
logarithm of the market index at IPO. Lnprice (06.30.02), and lnNEMAX
(06.30.02) are the values taken from June 30, 2002. Capital increases and
dividend payments are incorporated in the stock prices. The term is divided
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number of weeks
52by the number of weeks from IPO to June 30, 2002. Multiplying by 52
yields the annual abnormal profit. 
The underlying performance measure of abnormal profits captures entre-
preneurial performance from IPO until the first half of the year 2002.
Although no new IPOs were undertaken between 2001 and 2002, the time
period was extended until June 2002. This time horizon includes both the
dramatic upswing, which lasted until March 2000, as well as the down-
swing, which subsequently occurred through March 2002. 
The stock market measure of entrepreneurial performance is then
linked to the measures of university knowledge outputs and spillover
mechanisms. The two types of major outputs are knowledge in the
natural and social sciences. The two types of spillover mechanisms are
research papers published in scholarly journals and the mobility of
human capital embodied in students graduating from the university. The
spillover mechanism of published academic papers in highly ranked jour-
nals is based on the ISI database. 
The impact of university knowledge outputs and spillover mechanisms
should be greater if the firm is located within close geographic proximity to
the university. Thus, the measure of this distance is included in the regres-
sion model both linearly as well as by multiplicatively with the measures of
university outputs and spillover mechanisms.
The same two firm-specific characteristics found to influence entrepre-
neurial performance in the above section as well as throughout the literature
on Gibrat’s law, size and age, also are included as explanatory variables. We
further include several control variables which may influence entrepreneur-
ial performance. First, we include a dummy variable indicating a technical
university. Technical universities are assumed to play a special role in tech-
nology transfer because they focus on engineering and natural sciences in
particular. Technical-oriented universities receive more funds compared to
other universities to foster and promote spillovers from new technologies
and research for commercialization by private firms. Finally, we include
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 dummy variables to control for the different industries of the firms and to
control for the year in which the IPO was undertaken.
The dependent variable measuring the stock market performance is
highly skewed, which makes the results from OLS estimation less reliable.
As an alternative, the method of median regression is applied to test the
Entrepreneurial Performance Hypothesis. 
The sample mean is defined as the solution to the problem of minimiz-
ing a sum of squared residuals. Similarly, the median is defined as the
solution to the problem of minimizing a sum of absolute residuals. This
semiparametric technique provides a general class of models in which the
conditional quantiles have a linear form. In its simplest form, the least
absolute deviation estimator fits medians to a linear function of covariates.
The method of quantile regression potentially is attractive for the same
reason that the median or other quantiles are a better measure of location
than the mean. In addition, the robustness against outliers and the likeli-
hood estimators are, in general, more efficient than least square estimators.
Besides these technical features, quantile regressions also have the character-
istic that potentially different solutions at distinct quantiles may be
interpreted as differences in the response of the dependent variable to
changes in the explanatory variables at various points in the conditional
distinction of the dependent variable. Thus, quantile regressions reveal
asymmetries in the data, which could not be detected by simple OLS esti-
mations (see Koenker and Hallock, 2001, and Fitzenberger, 1999, for more
details of quantile regressions). 
Three nested models are estimated to identify whether or not the
geographical proximity between a firm and university influences entrepre-
neurial performance:
Performance = const. + β1distance + β2SSCIRank + β3SCIRank (7)
+  β4SCI Students +  β5SSCI Student +  β6TU +  β7Age +  β8Size+
+ β9-15industry dummies + β16-18IPO dummies + ε
Performance = const. + β1distance *SSCIRank + β2distance*SCIRank (8)
+ β3distance*SSCI Students + β4distance*SCI Students + ε
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Performance = const. + β1distance *SSCIRank + β2distance*SCIRank (9)
+ β3distance*SCI Students + β4distance*SSCI Students +
β5Age + β6Size + β7TU + β8-14 industry dummies + β15-17IPO dummies + ε
The results of the median regressions are presented in Table 3.
In the first regression, (7), shown in Table 3, distance and university
output enter the regression separately. As the statistical insignificance of the
coefficients imply, neither geographic proximity nor the magnitude of
university research output have a significant effect on firm performance.
Most of the variance in firm performance is explained either by industry
effects or the time to IPO. The latter indicates the phenomenon of the
“window of opportunities” (Ritter, 1991): The longer the IPO period, the
lower the quality of firms that are brought to the stock market. The pseudo
R 2 is 0.334, which can be interpreted in the same way as the traditional R 2
in OLS regressions because it also shows the proportion of the explained
variance about the specified quantile. Thus, about 33 percent of the variance
of firm performance could be explained from the estimation of this model. 
In the second regression, (8), only the interaction terms are included.
Although only about 4 percent of the variance could be explained by the
four variables, three of them have a statistically significant coefficient. With
a given level in the output of social science research articles, firm perform-
ance improves as the geographic proximity to the university decreases. This
is expressed by the negative sign: With a given amount of academic articles,
performance increases the shorter the distance.
However, for research output in the natural sciences, geographic proxim-
ity between the firm and the university apparently does not improve
entrepreneurial performance. This result actually is consistent with findings
from Audretsch and Stephan (1996, 1999) and Schartinger and others
(2001). The latter study showed that the employment of high-skilled,
university-educated personnel is the most important input for the innova-
tion process of high-tech firms. Codified knowledge, as embodied in
academic articles in the natural sciences, did not need short distance to




SSCI articles  0.0514 
(0.28)
SCI articles  0.1001 
(0.37)
SSCI students  -0.000001 
(0.36)
SCI students  0.00001 
(0.86)
SSCI articles * distance - -0.02084  -0.0104 
(5.06)*** (2.79)**
SCI articles * distance - 0.0270  0.0136 
(5.16)*** (3.11)***
SSCI students * distance - -0.000001  -0.0000002 
(1.20) (0.29)
SCI students * distance - -0.000001  -0.000001 
(2.43)** (1.91)**




Size 0.00019 0.00019 
(1.03) (1.37)
Software -0.0703 -0.0766 
(1.71)* (2.39)**
Service -0.1712 -0.2171 
(1.29) (2.02)**
E-commerce -0.3214 -0.4096 
(1.51) (2.47)**
Telecommunication -0.21016 -0.2474 
(1.08) (1.58)
Biotechnology -0.20204 -0.1481 
(0.91) (0.80)
MedTec 0.21509 0.1833 
(0.92) (0.96)
Media & entertainment -0.3307  -0.3256 
(1.94)* (2.49)**
IPO 97 1.6175  1.6709 
(6.20)*** (8.64)***
IPO 98 1.2307  1.2243 
(8.11)*** (9.53)***
IPO 99 0.8052  0.7908 
(7.67) (9.53)***
Constant -2.4214 -1.6231 -2.0771 
(4.83) (27.88)*** (20.08)***
Pseudo R2 0.334 0.0330 0.3375
N 259 259 259
Pseudo median -1.6032 -1.6032 -1.6032
a
Estimated median regression coefficients
b
Absolute t-values in parentheses
* Statistically significant at the 10 percent level
**Statistically significant at the 5 percent level
*** Statistically significant at the 1 percent level.
Table 3 
Stock Market Performance
 The regression results also indicate that geographic proximity may have
less of an impact on firm performance for knowledge transmitted by the
mobility of human capital in the social sciences than in the natural sciences.
Therefore, the amount of human capital in the social sciences may not
bestow any competitive advantage to firms locating within close geographic
proximity to a university. 
In contrast, there is considerable heterogeneity across specific research
specializations of universities in the natural sciences. Universities differ in
their specific research specializations, such as life sciences, biochemistry,
physics, or engineering. Thus, the human capital embodied in students in
the natural sciences is likely to be more “specific” than “general” (Acs and
others, 2003). 
The most important finding from linking the stock market performance
of entrepreneurial firms to their geographic proximity to universities is that
the role of location is complex. Geographical proximity to a university, per
se, has no significant impact on entrepreneurial performance. However,
entrepreneurial performance is significantly higher when a university with
strong research output is in close proximity. This suggests an interactive
relationship between geographic proximity and university output, on the
one hand, and firm performance, on the other. Locating within close
geographic proximity to a university will only bestow competitive benefits
to an entrepreneurial firm if the research output and spillover mechanisms
from the university are strong.
Conclusions
The view consistent with the most prevalent model of firm perform-
ance—Gibrat’s law—would suggest that any aspirations for public policy to
promote entrepreneurial success are unfounded and misguided. Rather,
while success may vary considerably across entrepreneurial firms, the model
of Gibrat’s law makes it clear that such variations in entrepreneurial success
are random and cannot be predicted systematically.
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 However, a recent literature has found persuasive evidence suggesting
that, because of the spatially bounded nature of knowledge spillovers,
economic performance, typically measured in terms of growth, is greater in
those cities and regions where investments in new knowledge are high. The
spillover from those firms and universities investing in new knowledge
results in higher rates of city and regional growth. However, this literature
has remained remarkably silent about identifying the actual organizational
unit of observation in which this growth occurs. Do all existing incumbent
firms in the region, firms moving to the region, or only a certain type of
firm enjoy greater growth rates? While this paper has not been able to take
an exhaustive inventory of the link between localized knowledge spillovers
and firm performance, it at least has identified one type of firm where the
performance benefits from close geographic proximity to knowledge
sources: knowledge-based entrepreneurial startups.
However, the exact relationship between location and entrepreneurial
performance is complex. Whether or not geographic proximity to a knowl-
edge source, such as a university, bestows competitive benefits to an
entrepreneurial firm depends on a number of factors. In particular, the
impact of geographic proximity on entrepreneurial performance is shaped
by the amount and type of knowledge produced at a particular university.
If the research output of a university is meager, close geographic proximity
to a university will not bestow significant performance benefits. However,
close geographic proximity to a university with a strong research output and
spillover mechanisms enhances entrepreneurial performance. Similarly, the
benefits of geographic proximity in enhancing entrepreneurial performance
are not homogeneous, but apparently vary across academic fields and disci-
plines (and, presumably, industry sector). 
Whether the role of location in enhancing firm performance is homoge-
neous with respect to firms across a broader and fuller range of their life
cycles, as well as with respect to including a broader range of non-knowledge
firms and knowledge-based firms, is beyond the scope of this paper. Given
the high propensity for knowledge spillovers to be commercialized and
appropriated within the organizational context of a new firm, it also may be
the case that the performance benefits accruing from spatial proximity to a
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 university prove to be greater for knowledge-based entrepreneurial firms
than for their more established incumbent and non-knowledge counterparts.
Whether or not this conjecture holds under the scrutiny of future research,
this paper has found, at least, evidence consistent with the Entrepreneurial
Performance Hypothesis—with a number of important conditions and qual-
ifications being met, entrepreneurial success does appear to be enhanced by
close geographic proximity to knowledge sources.
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